Purpose: Most surgeons administer prophylactic antibiotics for 3 to 5 days postoperatively. However, the Center for Disease Control (CDC) guideline recommends antibiotic therapy for 24 hours or less in clean/uncontaminated surgery. Thus, we prospectively studied the use of short term prophylactic antibiotic therapy after gastric cancer surgery. Materials and Methods: A total of 103 patients who underwent gastric cancer surgery between October 2007 and June 2008 were prospectively enrolled in a short term prophylactic antibiotics program. One gram of cefoxitin was administered 30 minutes before the incision, and one additional gram was administered intraoperatively for cases with an operation time over 3 hours. Postoperatively, one gram was administered 3 times, every 8 hours. Patients were checked routinely for fever. All cases received open surgery, and the surgical wounds were dressed and checked for Surgical Site Infection (SSI) daily. Results: Of the 103 patients, 15 were dropped based on exclusion criteria (severe organ dysfunction, combined resection of the colon, etc). The remaining 88 patients were included in the short-term program of prophylactic antibiotic use. Of these patients, SSIs were detected in 8 (9.1%) and fever after 2 postoperative days was detected in 11 (12.5%). The incidence of SSIs increased with patient age, and postoperative fever correlated with operation time. Conclusions: Short term prophylactic antibiotic usage is feasible in patients who undergo gastric cancer surgery, and where there are no grave comorbidities or combined resection.
Introduction
The Surgical Site Infection (SSI) is one of the most important postoperative complications. In 1992, the Surgical Wound Infection Task Force defined SSIs as infections of all the surgery-related sites, including the surgical wound and the organ that is operated on. The mortality of patients is 2~3 times higher when SSI occurs, and the readmission rate is also higher. term use is still very common. A study evaluating 302 hospitals regarding prophylactic antibiotics use in Korea revealed that antibiotics were being administered for an average of 7.9 days after surgery. This study also showed that approximately 23% of patients receiving gastrectomy had inappropriate antibiotics administered. (4) Also, many thoracic surgeons and orthopedic surgeons administer antibiotics until all the drainage catheters are removed. There is no evidence that administration of antibiotics according to the duration of the catheter drainage prevents SSI. (5, 6) This kind of practice may be due to insufficient knowledge/information and a lack of an organized system that may facilitate reliable antibiotic administration.
There have been studies that have recommended 24-hr short-term prophylactic antibiotic use in appendectomy cases or colon surgery cases.(7-10) Further, it has been proven that for other gastrointestinal surgeries, 24 hr short term prophylactic antibiotics use is as effective as administering prophylactic antibiotics for 3 days or longer.(11) However, most of the research on this in Korea has been limited to hepatobiliary surgery or colon surgery. (7) (8) (9) (10) (11) (12) We have previously reported the safety of short term prophylactic antibiotics after gastric cancer surgery as compared to that of longer usage,(13) and we have been using short term prophylactic antibiotics since the time of that study. However, studies that have focused on the inclusion/exclusion criteria of short term antibiotics for gastric cancer patients are insufficient. We present here the clinical outcome of the patients who underwent short term use of prophylactic antibiotics after gastric cancer surgery in order to confirm the rationality of short-term prophylactic antibiotic usage and to determine the specific inclusion/exclusion criteria for this therapy. 
Materials and Methods

Study group
Perioperative care
Open surgery was performed on all the patients. Central venous catheters were inserted preoperatively and they were kept inserted until the time of discharge. For the cases with a suspicion of venous catheter infection, the catheter was removed and it was cultured for phlebitis. Foley catheters were inserted after anesthesia and these were removed 1 day postoperatively after urinary catheter training.
All patients were checked daily for signs of infection. Erythema or suppurative fluid discharge at the wound was classified as incisional SSI. Fever, tenderness, and radiologic evidence of fluid collection below the tender point was classified as organ space SSI.
Other fever focuses such as respiratory tract infection, urinary tract infection, phlebitis, etc. were classified as fever focuses not due to SSI.
Antibiotics injection
The 2 nd generation cephalosporin cefoxitin (Pacetin; Choongwae Pharma Corp., Seoul, Korea) was used as a prophylactic antibiotic. 
Statistical analysis
Surgical site infection and variables were analyzed using the chisquare test or Fisher's exact test for proportions. Statistical analysis was performed by SPSS (Statistical Package for Social Science version 13.0, Chicago, IL, USA) and P-value＜0.05 was deemed statistically significant.
Results
Fifteen of the 103 patients were excluded from study. Of the 6 subjects excluded preoperatively, the 5 cases with severe organ dysfunction had end-stage renal disease, a history of recent myocardial infarction or cerebral infarction, liver cirrhosis or atrial fibrillation. The patient with a high ASA score (4 points) had Parkinson's disease. Of the 6 patients who were excluded intraoperatively, 5 had combined surgery of other organs and 1 had damage to another organ. In cases with combined surgery, 4
had colon resection and 1 had combined distal pancreatectomy.
The patient with organ damage experienced intestinal damage during adhesiolysis. For the 3 patients excluded postoperatively, two had re-operations due to postoperative bleeding and one had postoperative spleen infarction. As a result, 88 patients (85.4%)
were chosen for the study. As noted before, 1 gram of cefoxitin was administered every 8 hours postoperatively for 24 hours.
Eleven patients had antibiotics therapy restarted after the initial 24 hours. Of these 11 patients, 3 had fever of unknown origin for over 2 days, 1 had phlebitis, 1 had pneumonia, 3 had incisional deep infection of the fascia and muscles, 2 had anastomosis leakage and 1 had persistent ileus. A possible cause of fever for the 3 patients who had fever for over 2 days was atelectasis, so chest radiographs were taken. Chest radiographs and physical examination did not show any findings suggestive of atelectasis. The 3 patients were thoroughly evaluated for other possible reasons, but no origin was found. In all 3 cases, the fever spontaneously subsided between postoperative day 3 and 4. Seventy seven of the 88 (87.5%) subjects did not require further antibiotics therapy (Fig. 1) .
The 88 subjects were classified by age, gender, the BMI, the complications, the extent of gastric resection, combined surgery, the extent of lymph node dissection and the operation time. The presence of SSI and fever after postoperative 2 days was assessed (Table 1) . Of the 88 subjects, 18 were over the age of 70, and 70 were under the age of 70. In the over 70 group, there were 3 cases of SSI (16.7%), and there were 8 cases of SSI (11.4%) in the under 70 group. There were higher rates of SSI in the older group, but these results were statistically insignificant (P=0.689).
Fifty six subjects had D2 dissection performed, and 32 subjects had D1+β dissection performed. Seven cases had SSI (12.5%) in the D2 dissection group, and 1 case had SSI in the D1+β group (3.1%). There were higher SSI rates with wider node dissection, but the difference between the 2 groups for SSI was statistically insignificant (P=0.503). Of the 88 subjects, 70 subjects had an operation time under 180 minutes and 18 patients had an operation time over 180 minutes. In the over 180 minute group, 5 patients (27.8%) had fever, and 6 patients (8.6%) in the under 180 minute group had fever. These results were statistically significant (P=0.043), and they showed that the subjects with a longer operation time had a higher rate of fever.
Discussion
The SSI is an important complication after surgery. As the In this study, all the patients had pathologically confirmed stomach cancer, and they all underwent gastrectomy. The operation wounds of gastrectomies are considered clean-uncontaminated wounds, and all these patients require prophylactic antibiotics. We found that of the 88 subjects, 77 subjects did not require additional antibiotic therapy after 1 postoperative day, and this confirms the rationality of short-term prophylactic antibiotic therapy. Also, when analyzing the patients who required additional antibiotics after the initial 24 hours, we found that patients who had received longer operations showed fever after the postoperative second day. Also, older patients and patients who had received wider node dissection tended to have fever, but these properties did not show statistical significance.
At the beginning of the study, we started with an exclusion criteria. These criteria were based on exclusion criteria commonly used for other types of surgery. As for the intraoperative criteria, we feared that prospectively enrolling patients who may be potential candidates of grave co-morbidities may have negative results.
Among the 11 patients who required additional antibiotics, 3 patients had unexplained fever for over 2 days. As discussed earlier, all 3 patients were evaluated for possible causes of postop fever, but no origin was documented. In these cases the antibiotics were restarted to avoid possible aggravation of hidden causes. Whether unexplained fever warrants long term antibiotics is arguable.
A limitation of this study is the one-armed study design. and it may effectively prevent SSI.
In conclusion, short-term prophylactic antibiotics therapy is effective when performing stomach cancer surgery, in cases without grave comorbidities or significant combined resection.
The feasibility of short-term antibiotics when 1 st generation cephalosporins are used warrants further study.
